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Foreword 


This Guide is an overview of the interests, objectives, procedures and activities 
of the Machine Readable Archives Division, Public Archives of Canada. We hope 
that it will prove a satisfactory introduction to our Division, not only for archivists, 
but also for those outside the archival profession. We welcome your comments and 
inquiries. 

Many thanks to those staff of the Machine Readable Archives who offered 
helpful comments and suggestions during the preparation of this Guide. Special 
gratitude to James H. Griffin, Head of the Computer Systems Section, for his inter- 
est and encouragement, to Monique Marsan who prepared the French text and also 
to Agathe Renaud and Ardyth Koeck for their patience in typing the many versions 
of this Guide. 

No institution can afford to forget its founding force. The Machine Readable 
Archives acknowledges the efforts on its behalf of Hugh A. Taylor, former Director 
of the Archives Branch, and Michael E. Carroll, founding Chief of the Division. 


Prepared by Nancy E. Jennings 
Social, Economic and Cultural Section 
Machine Readable Archives Division 


Introduction 


The Machine Readable Archives Division was estab- 
lished within the Public Archives of Canada in 1973 to 
provide archival services for historically valuable mate- 
rial in machine readable form.' This development was 
compatible with the ‘‘Total Archives’’ concept de- 
scribed by the Dominion Archivist, W.I. Smith, as not 
only ‘‘. . .the desirability of preserving all types of ar- 
chival material’’, but also ‘*... the use of archival 
materials by or for the benefit of the greatest possible 
number of persons’’.? 

The necessity of establishing a specialized division 
within the Archives for handling machine readable 
material can be viewed as a consequence of the “‘in- 
formation revolution’’ of the past few decades. This 


! Machine readable refers to data in a physical form suitable for computer mani- 
pulation such as punched cards, paper tapes, magnetic tape, disk, drum or 
optic sense sheets. 

2 Smith, W.I., ‘‘Introduction’’, ARCHIVES Mirror of Canada Past (Toronto: 
Public Archives of Canada, University of Toronto Press, 1972), pp. 18 & 20. 


“‘revolution’’ is characteristic of any complex industrial 
society such as we find in Canada. As information accu- 
mulates and the awareness of it increases, manual tech- 
niques for information management and retrieval be- 
come unsuitable and machine intervention is often the 
only solution. This of course implies that the necessary 
technology is available. In the past, necessity spurred 
the invention of machines to deal with the problems of 
data processing’. Today, when we speak of electronic 
data processing (EDP) we are referring to data process- 
ing which is performed by electronic equipment with 
little human intervention. The computer, which is the 
heart of electronic data processing, developed according 
to the social needs and pressures for such a device. 


3 By data processing is meant any operation or combinations of operations 
performed on data (information) from the time of their creation to their 
destruction. 


Background 


History of Electronic Data Processing 


Man has always used devices to assist him with his 
counting tasks. These devices have progressed through 
the ages from simple knots in strings to the Oriental 
Abacus of around 1,500 B.C. It was not until the six- 
teenth and seventeenth centuries that mechanical calcu- 
lating devices began to appear. Some of these inventions 
included William Oughtred’s slide rule and a logarithm 
gadget developed by John Napier called Napier’s Bones. 
The most notable invention of the seventeenth century 
and perhaps the first precursor to the computer was 
Blaise Pascal’s adding machine. In the eighteenth cen- 
tury a French weaver, Joseph Marie Jacquard, invented 
a system of weaving patterns in cloth through the use of 
a punched card. 

Two remarkable inventions of the nineteenth century 
bring our picture of the present day computer nearer to 
focus. Charles Babbage’s analytical engine contained all 
the principles of modern computers, without the elec- 
tronic technology. However, his invention was for- 
gotten only to be re-invented almost a century later 
when an urgent need for it arose. The first use of 
machine tabulation by the American government was in 
response to the needs of the Bureau of the Census dur- 
ing the 1880s. Herman Hollerith, an employee of the 
Bureau, developed an automated tabulating machine 
which operated on the principle of the punched card. 
The emergence of this machine allowed the Bureau to 
meet its deadline and marked the beginning of the era of 
automated data processing.‘ 

The modern computer is the result of a series of con- 
tinuous stages of development which began around 1925 
with Dr. Vannevar Bush’s device for solving differential 
equations. In 1939 Howard Aiken, in collaboration with 
IBM, developed the Automatic Sequence Controlled- 
Mark 1. This electro-mechanical device, which used 
telephone network relays to store and manipulate 
numbers, was obsolete by 1945. That year relays were 
replaced by vacuum tubes in the Electronic Numerical 
Integrator and Computer (ENIAC) developed by John 
Mauchly and J. Presper Eckert. The ENIAC was the 
first computer in the modern sense.° 


4 Thinking of a computer as an electronic calculating machine which operates 
according to repeatable, variable programs can help to distinguish it from 
other types of calculating devices. 

5 It may be helpful at this point to distinguish between computers and tabulating 
or unit record machines. Appendix I contains definitions of both these terms. 


With the emergence of ENIAC, computer develop- 
ments increased rapidly during the 1950s. The first 
stored-program computer to appear was the Electronic 
Discrete Variable Automatic Computer (EDVAC), fol- 
lowed by a more functional version, the Electronic De- 
lay Storage Automatic Calculator (EDSAC). In 1950 
the first computer to use a magnetic drum, Universal 
Automatic Computer (UNIVAC), was built for the U.S. 
Bureau of the Census and continued in use until 1963. 
The vacuum tube was replaced by the integrated circuit 
for increased power, greater speed and fewer mainten- 
ance problems. 

Although the history of computing devices dates back 
several centuries, the history of the modern computer is 
just over 50 years old. This may be surprising in view of 
the fact that computer technology is involved in so 
much of our everyday life. Activities in space explora- 
tion may be the most prominent example to come to 
mind, but even such mundane affairs as credit records, 
travel reservations, payrolls and bank accounts are com- 
puter controlled. 


EDP in the Government of Canada 


The utilization of electronic data processing in the 
Canadian government began in April 1957 with the in- 
stallation of acomputer at No. 1 Army Pay Ledger Unit 
in Ottawa. This IBM 650 system was required for 16 full 
days each month to audit some 40,000 pay accounts. It 
was expected to provide a more efficient system of audit 
than that formerly performed by a staff of 178. 

Subsequent computer installations were approved for 
departments involved in large projects on which signifi- 
cant savings could be identified. Quite often these sav- 
ings were on unit record equipment and by 1962 expen- 
ditures for punched-card equipment began to decline. 

By 1961 seven departments had their own computers 
— National Defence, the Dominion Bureau of Statis- 
tics, Comptroller of the Treasury, National Revenue - 
Taxation, National Research Council, Defence Re- 
search Board and Transport. The alternatives open to 
other departments requiring computer services were 
either to use the surplus computer time of these depart- 
ments or to use service bureaus® outside the govern- 
ment. 


6 A service bureau is a commercial establishment which provides many types of 
computing services to its clients. 


Once the Computer Services Bureau became opera- 
tional in 1970, computer use became easier for it was no 
longer necessary to be in possession of a computer or to 
go outside government circles to obtain adequate com- 
puter service. Consequently, the use of EDP spread 
rapidly not only among but also within departments. 
Both the Royal Commission on Government Organiza- 
tion (Glassco Commission) and the Federal Government 
Interdepartmental Committee on Electronic Computers 
identified about 22 users of EDP, including unit record 
equipment, in the period 1961-1962. The first Treasury 
Board survey of EDP in the federal government re- 
ported about 39 EDP users for 1967-1968 and by 1972 
this number had increased to around 48. Coincidental 
with the increase in users of EDP was the increase in 
EDP expenditures from four million dollars in 1961 to 
100 million dollars in 1972.’ 

Even with the budgetary controls established by 
Treasury Board, ‘‘. . .direct and indirect EDP expendi- 
tures [continue to] account for a steadily increasing pro- 
portion of federal government expenditures on goods 
and services’’.® This expensive tool is, in most cases, em- 
ployed by federal departments and agencies to accom- 
plish their objectives in the most efficient manner, al- 
lowing them ‘‘. . .to support departmental programs 
and to improve assistance and service to the public’’.’ 
According to W. Pajor, Director, Administrative Policy 
Branch, Treasury Board, ‘*...most departments 
couldn’t operate without computers.’’!° 

The main reason for the increasing dependency on 
EDP is simply the impossibility of processing and/or re- 
trieving the vast amounts of information within time 
limitations by any other method. Also, much of the data 
in machine readable form is too extensive to exist in 
printed form. Often, if it is printed, it is only available 
in an aggregated form such as are most annual and sur- 


7 See Appendix II. 


8 Shackleton, L.A., ‘‘EDP in the Federal Government — A Statistical Review,”’ 


Treasury Board EDP Policy Project, 1971, p. 7. 


9 Information Systems Division, Administrative Policy Branch, Treasury 
Board, Review of EDP in the Government of Canada 1976-1977. 1977, p. 13. 
See pp. 13-19 for descriptions of the ways EDP is utilized in five specific 


departments. 


10**Questions and Answers on Ottawa’s Use of Computers,’’ Canadian Data- 


systems, Vol. 9, No. 9 (August, 1977), p. 41. 


vey reports. A significant proportion of the information 
in machine readable form is of a statistical nature, hav- 
ing been coded and prepared for electronic manipula- 
tion from a data gathering document such as the Census 
Questionnaire, the Unemployment Insurance applica- 
tion form or a questionnaire designed for a particular 
survey. 

The Public Archives of Canada (PAC) has found that 
EDP is extremely relevant to the needs of an archives 
both in the area of documentation and in the provision 
of access to information not in machine readable form. 
The National Map Collection’s Automated System — 
MARC — MAP (Machine Readable Cataloguing) is 
perhaps the most notable example of an automated re- 
trieval system within the PAC. The main objective of 
this system is to facilitate the most tedious and time- 
consuming part of research work, ‘‘the data - gathering 
or what is and where stage’’. Also within the PAC, 
automated retrieval systems or finding aids have been 
developed for large collections, including the papers of 
some of the Prime Ministers and the records of some 
government departments. The Union List of Manu- 
scripts (ULM), a listing of approximately 26,000 unpub- 
lished Canadian manuscripts held by 171 archival repos- 
itories across Canada, was prepared for computeriza- 
tion by the staff of the PAC Union List of Manuscripts 
Unit. Archivists and researchers appreciate the con- 
venience which the automated ULM provides, especially 
its index-by-repository. Some archivists are advocating 
on-line!!! networks of information retrieval systems be- 
tween archival institutions such as already exist between 
libraries. This is just a brief outline of EDP’s relevance 
to archives. The future possibilities of this technology in 
the area of information storage and retrieval are 
unlimited. 


'1On line refers to equipment capable of interacting directly with a computer. 
With an on-line system there are no lengthy delays in order to make changes or 
corrections to programs, etc. A terminal such as the one utilized by the MRA 
(see photo p. 5) is one example of an on-line device. 


Machine Readable Archives Division 


Background 


In 1973 the Public Archives approached Treasury 
Board for the resources to permit the acquisition, care 
and servicing of historically valuable material in 
machine readable form. This request was based upon 
the precepts of existing legislation. The Public Archives 
Act (R.S. 1970, P. 27) entrusts the Dominion Archivist 
with the care, custody and control of all public records, 
documents or other historical material of any kind, 
nature or description. The Public Records Order (P.C. 
1966-1749) is more specific and contains a definition of 
the term ‘‘public records’’ which includes ‘‘tapes’’ and 
“‘computer cards’’. 

The Federal Government Interdepartmental Commit- 
tee On Electronic Computers, which had been estab- 
lished by Treasury Board to monitor the use of EDP 
within the government, had already given attention to 
government EDP records and had recognized the need 
for an organization such as the Archives proposed. The 
submission which the PAC presented to Treasury Board 
in 1973 documented the expenditures of the Federal 
Government for EDP and referred to the fact that no 
activity had begun to schedule” or preserve the material 
produced by this technology. The submission included a 
scheduling program for EDP records and recommended 
that it be implemented with urgency beginning with an 
inventory of the EDP records of all government depart- 
ments and agencies. It also justified the need to extend 
such attention to EDP material of national significance 
produced by the private sector. Until then, only three 
Canadian universities, all with limited funds, and a few 


'24 schedule is a time table which plans the life cycle of a record from the time 
of its creation to its final disposition. 


American institutions were involved with the preserva- 
tion of Canadian machine readable data. 


Establishment of the Machine Readable 
Archives 


Treasury Board gave approval for a somewhat lesser 
program to ensure that the ‘‘scheduling’’ and the ‘‘safe- 
keeping’’ of EDP records would be accomplished. Thus 
the Machine Readable Archives (MRA) was established 
in the fall of 1973 with a staff of two. Further approval 
by Treasury Board of both human and financial re- 
sources have allowed the MRA to expand its activities to 
include the processing and servicing of its holdings. 

Presently the Division is divided into three sections — 
Social, Economic and Cultural; State, Science and 
Natural Resources; and Documentation and Public 
Service. In keeping with the nature of the informational 
content of machine readable material, archivists have 
been selected from a variety of disciplines, including his- 
tory. Technical advice and assistance are available from 
departmental EDP staff who keep the MRA abreast of 
any changes or developments in the technology. 

Since the Public Archives has not as yet acquired its 
own computer installation, the MRA makes use of an 
outside service bureau for all its computing activities. 
Formerly it was necessary for the archivist to be physi- 
cally present at this centre in order to perform these ac- 
tivities. With the installation of a terminal at the MRA 
this is no longer necessary and computing jobs can be 
submitted to the computer from the Division. 


Archivist using terminal to process file 


eo 


Tape drives at service bureau 


Most of the machine readable data (files) acquired by 
the MRA are encoded on magnetic tape'’. Data which 
are accepted on punched cards" are transferred to mag- 
netic tape upon acquisition. Two tape copies of each 
machine readable (m/r) file are made and maintained 
according to specific standards'*. One copy is housed at 
an out-of-town government location while the other re- 
mains in the Divisional tape library. This library was 
13 See Appendix I 


14 Ibid 
5 . 
'5 Details of these standards are contained in the section headed Conservation. 
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constructed to preserve the magnetic tapes in a tempera- 
ture-, humidity- and dust-controlled environment. 

The MRA was not the first institution of its kind and 
it was able to benefit from the experiences of similar 
government institutions in Great Britain and in the 
United States. Some of the principles and practices pres- 
ently followed by the MRA in the areas of appraisal, ac- 
quisition, processing and service are based on the ex- 
periences of these institutions, but to a great extent the 
MRA has developed its own procedures. 


MRA tape library 


Activities 


Data archives are a very recent development. For this 
reason, procedures and practices are still in evolution. 
Organizations such as the International Association for 
Social Science Information Service and Technology 
(IASSIST) are beginning to appear. The main objectives 
of this organization are: 

1. To encourage and support the establishment at 
local and national levels of information centres for 
data base reference, maintenance and dissemina- 
tion; 

2. To foster international dissemination and ex- 
change of information on significant develop- 
ments in information centres for statistical and 
textual machine readable data bases; 

3. To coordinate on an international level programs, 
projects and general procedural efforts which pro- 
vide an international forum for the discussion of 
problems relating to information centres; 

4. To promote the development of professional 
standards and encourage the establishment of 
training courses for data centre personnel.'® 

The PAC, and more specifically the MRA, has an in- 
stitutional membership in this Association. Some of the 
staff are individual members and are active in several of 


16, ASSIST, Newsletter, Vol. 1, No. 1 (November, 1976), p. 5. 
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the action groups which have been . .organized to 
find solutions to specific problems and/or to develop 
and compile relevant materials for specific projects’’.'” 
Members of the Canadian and American action groups 
meet annually to work on their specific projects. The 
MRA is represented at these meetings. 

The Division’s contribution to the development of 
standardized procedures for machine readable files has 
not been limited to the activities of IASSIST. It has been 
well represented on two sub-committees of the Govern- 
ment EDP Standards Committee with two members of 
the Division serving as chairman and committee 
member respectively. The sub-committees were estab- 
lished within the federal government to develop stand- 
ards for the documenting of m/r files and the prepara- 
tion and storage of tape for extended periods. The MRA 
is also participating in the work of the Automated Re- 
cords and Techniques Committee of the Society of 
American Archivists and the International Council on 
Archives’ Committee on Automation. 

When human and financial resources permit, the 
Division assists other repositories in establishing 
machine readable archival programs. Such assistance 
has already been given to the Quebec National Archives, 
as well as to the Ontario and Nova Scotia Provincial Ar- 
chives in the form of technical advice and suggestions. 


17 Tbid. 


Appraisal / Acquisition 


Policy 


The first priority of the MRA’s acquisition policy is 
to acquire for preservation those machine readable re- 
cords created by government departments and agencies 
which have historical/research value. A second and 
somewhat lesser priority is the acquisition of histori- 
cally/nationally valuable or significant material created 
within the private sector. This area has not as yet been 
explored to any significant degree because all available 
resources are required to attend to the first priority. 
Rather than actively pursuing interests in the private 
sector, a somewhat passive approach to acquisition in 
this area has been followed. The Division will become 
actively involved if, during the acquisition contacts 
made by other PAC divisions with the private sector, 
machine readable material is discovered. 

It is difficult to provide an accurate figure for the 
number of m/r files within the federal government since 
it changes from day to day as files are either deleted or 
created. However, as a starting point, an inventory of 
the m/r files of government departments and agencies 
was conducted in 1976-1977 by the Records Manage- 
ment Branch of the PAC. A form was distributed to all 
government departments as defined in Schedules A and 
B of the Financial Administration Act. This was accom- 
panied by a sheet of detailed instructions which required 
that a form be completed and returned for each m/r 
file, with the exception of working or back-up files. 

From the response to the inventory it was possible to 
assemble a minimum figure concerning the volume of 
m/r files within the federal government. This figure was 
around 3,000 but it represented only the m/r files which 
had been identified by responding departments and re- 
gional offices. It is safe to assume from experience that 
at least ten per cent of m/r files will be of historical/ 
research value. The inventory set the stage for a schedul- 
ing system for m/r files and it increased awareness with- 
in departments that m/r files are legitimate government 
records and as such should be scheduled in the same 
manner as are paper records. There is an advantage in 
scheduling m/r files which does not apply to paper re- 
cords. Once file copies have been obtained by the MRA, 
should the file be of historical value, the magnetic 
tape(s) can be released for reuse as required. 

A scheduling system is extremely important for m/r 
files since the particular features of the medium render 


it crucial that the files be acquired for archival purposes 
as close to creation as possible. There are several rea- 
sons for this: the vulnerability of magnetic tape to de- 
struction; the risk of losing the vital paper documenta- 
tion'’; the possibility of the file’s creator(s) becoming 
unavailable over time should documentation prove in- 
adequate; the rapidity of EDP advancement perhaps 
precluding the converting of obsolete material into cur- 
rent technology. Also, the easy reusability of the 
medium, together with the cost of maintenance and 
storage, make temptation to erase and reuse magnetic 
tape a very real danger to historically valuable m/r 
material. 

With these possibilities in mind the MRA has fol- 
lowed an ad hoc acquisition policy. That is to say, de- 
partments and agencies have been contacted concerning 
their m/r files and assistance has been offered to depart- 
mental records management staff in the completion of 
the inventory and scheduling of their m/r records. The 
cooperation and assistance of both the creators/users of 
m/r records and records managers are necessary at both 
the identification and acquisition stage of the archival 
process. The Division has acquired m/r material pro- 
duced by several Royal Commissions — the Royal Com- 
mission on Bilingualism and Biculturalism, the Com- 
mission of Inquiry Into the Non-Medical Use of Drugs 
(Ledain Commission), the Commission of Inquiry Into 
the Marketing of Beef, to mention a few. Material has 
also been acquired from government departments and 
from researchers funded by government grants. The 
Health Promotion Directorate, National Health and 
Welfare, has been especially cooperative in the latter 
area. It is expected that in the future there will be some 
voluntary donations of machine readable material from 
the private sector, especially from the research commu- 
nity. Once the scheduling of m/r files becomes as rou- 
tine as it is for paper records acquisition work will be- 
come easier. The problem will then be one of finding 
sufficient resources to handle the volume. 


18 By documentation is meant the details of the coding system used to convert the 
data to a machine readable form; an exact and detailed layout of where each 
item is and how it can be located on the file; as well as physical features of the 
file. 


Appraisal 


The original PAC submission to Treasury Board re- 
ferred to the research value of EDP records, not only 
from an historical viewpoint, but also from the econom- 
ic, social, political, legal and psychological viewpoints. 
These references give some indication not only of the 
selection criteria used to evaluate m/r files for perma- 
nent retention, but also of the intellectual content of 
these files. Raw data on almost every major concern 
such as crime, disease, finance, energy and the environ- 
ment are found in machine readable form. As with 
paper records, the appraisal of m/r records for perma- 
nent retention by the Public Archives is done by the ar- 
chivist. Machine readable records are appraised accord- 
ing to their legal, informational and evidential value 
using the same precepts as apply to textual records. 
However, there are some very significant appraisal con- 
siderations which apply only to m/r records. Basically, 
these considerations can be divided into two categories 
or levels — archival and technical. Archival considera- 
tions involve the content or ‘‘why’’ and ‘‘what’’ mate- 
rial should be preserved. Technical considerations, 
which are not so directly an appraisal feature, deal with 
the possibilities of preserving and/or utilizing a m/r 
record. 


Archival Considerations 


Aside from the most obvious physical differences be- 
tween other media and m/r records (m/r records would 
never be considered of archival value because of age or 
physical uniqueness), there is a distinction which is the 
raison d’étre of m/r records. As mentioned previously, 
data exists in machine readable form because of the 
volume, ease and speed with which repetitive data can 
be electronically manipulated. In contrast, paper re- 
cords which are considered too routine, repetitive or 
voluminous are either sampled or rejected for archival 
purposes not only because of the prohibitive cost of 
storage but also because of the impracticality of analyz- 
ing such material. Automation has provided the means 
for a quantitative’? approach to research and now 
‘*’ . .more and more routine information’’”® is becom- 
ing useful. Rather than merely documenting historical / 
social facts, m/r records are used to demonstrate the 
interrelationships between people and/or events. 

This feature of m/r material directs us to a major 
concern of appraisal which is the question of how to 
itemize selection criteria to specific areas in the light of 
such overwhelming possibilities for research. It is hoped 
that technology will develop in such a way that the pres- 


!19 Quantitative analysis refers to the trend to substitute measurement for subjec- 
tive impressions of magnitude. 

20 Atherton, Jay, Appraisal of Government Records, a paper prepared for the 
PAC Archives Course, 1971. Revised, 1973, p. 1. 


ent broad approach to selection can be maintained. The 
current situation allows all m/r files to be considered for 
permanent retention with the exception of most house- 
keeping records or those administrative records which 
are obviously of little or no research value. In the 
future, given the present state of technology, financial 
or volume considerations could dictate that the selection 
process follow much narrower guidelines than is pres- 
ently the case. 

Other archival considerations include the level of ag- 
gregation of a m/r file and the possibilities of linkage 
with other data files. Data in m/r form are often re- 
ferred to as microdata meaning that the data are repre- 
sented at the lowest reporting unit possible. The less ag- 
gregated (summarized) the data the more valuable they 
are for research/archival purposes. For example, data 
available on individuals have more potential for analysis 
and linkage with other data files than have such data ag- 
gregated to the group level. The utilization of such com- 
mon variables”! in data files as sex, age, marital status, 
occupation, education, etc., suggests exciting and inter- 
esting possibilities for data linkage. 


Technical Considerations 


Even though a m/r file may be suitable for permanent 
retention according to what has been discussed under 
archival considerations, it may be rejected for any of the 
following technical reasons. The file may have insuffi- 
cient documentation and consequently its utilization is 
either impossible or unsatisfactory. It may have become 
obsolete, been damaged, or have deteriorated to the 
point that access to its contents cannot be gained. The 
data may be extremely invalid according to the docu- 
mentation provided with no possibility of assistance 
from the creator towards correcting the errors. The 
financial burden of processing and/or maintaining the 
file may be too great, as is the case with large data col- 
lections or some data bases as discussed below. 

Any appraisal criteria for machine readable records 
must take into account all of the above archival consid- 
erations, as weil as those relevant and applied to conven- 
tional records. A certain insight is also required as far as 
future research trends and interests are concerned. At 
the same time, these criteria must not be so inflexible 
that they eliminate the element of personal judgement 
from the selection process. The formulation of such cri- 
teria for m/r records is not an easy task but one which 
the MRA has undertaken with optimism. 


21 By variable is meant any characteristic or property which has two or more pos- 
sible values into which a case could be classified. For example, sex is a variable 
and a case could be either male or female. 


Data Bases” 


An area of considerable concern to the MRA is what 
to do about the vast amounts of historically valuable 
material held in a data base environment. Some of this 
material is lost by deletion as the data bases are kept 
current. Data bases are dependent upon sophisticated 
software (programs, routines, etc.) in order to be ac- 
cessed for input or output. Loss or obsolescence of this 
software eliminates access to the information contained 
in a data base. Financial considerations, both in the use 
and maintenance of a data base, render it an impractical 
acquisition for archival purposes. 

The only practical solution open to the MRA at this 
time is to acquire the historically valuable material from 
a data base in a form completely independent of soft- 
ware. The Division has acquired information from a 
number of data bases in this manner and is negotiating 
the acquisition of several others. 


? : 
224 data base is a complex arrangement of data which is dependent upon a 
sophisticated set of software known as a data base management system. 
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Research Contracts/Royal Commissions 


There has been to date little compulsion on those re- 
ceiving public funds for research purposes or those in- 
volved in Royal Commission Inquiries to supply the 
MRA with copies of any machine readable data of ar- 
chival value. 

The Division has forwarded proposals to the appro- 
priate authorities regarding this area of concern. It 
maintains that copies of any m/r records created at pub- 
lic expense should be sent to the Archives when the 
research/Commission is completed. This should be in- 
cluded as a provision in a research contract and as part 
of a Commission’s terms of reference. 


Accessioning / Processing”? 


During the negotiations between a donor and the 
MRA concerning acquisition of a m/r file, the donor is 
consulted regarding any restrictions on the distribution 
of data which is of a confidential nature. The time 
period of any restriction is also specified at this time. An 
arrangement concerning the physical transfer of the file 
is then made. The donor may wish to make a copy of the 
file for the MRA and be reimbursed for the costs in- 
curred. It is usually the case that the file is turned over 
to the MRA for copying and then returned to the donor. 
Since the concept of an original document is not rele- 
vant to data in machine readable form, each complete 
copy of a file is as good as the next as far as the informa- 
tion it contains. 


Procedures 


Once a m/r file has been physically acquired by the 
MRA it is assigned an accession-control number. These 
eight digit numbers are assigned to files in sequential 
order as they are acquired. This number acts as an inter- 
nal control number during processing and provides the 
key for locating the file in the tape library as well as the 
file’s paper documentation which is filed separately. It 
becomes the data set name (DSN)*4 of the file on the in- 
ternal label’® of the magnetic tape. 

The file is then copied and converted to a standard 
physical format on a MRA tape(s) which has been as- 
signed an external or volume serial number (vol ser). 
This number, as well as the DSN, is included in the tape 
label during the copying process. The vol ser number 
identifies the tape for selection from the service bureau 
or computer installation tape library whenever action is 
required on the tape. The second or back-up copy of the 
file may or may not be made at this time depending 
upon the particular circumstances. 

The archivist then familiarizes himself/herself with 
the file by examining the documentation to ascertain if 
all necessary information is available. Two forms which 
serve as a checklist are completed and an attempt is 


23 Processing refers to all activities in connection with a file from the time agree- 
ment is reached to acquire it until the completion of editing of the final version 
of the documentation prepared by the archivist. 

24Data set name — an identifier for a collection of similar and related data 
records in machine readable form (example — G00-00000). 

25 Tape label is a machine readable identifier which defines the characteristics of 
a file. 


made to obtain any missing information. These forms 
concern the physical attributes of the file — track, den- 
sity, etc. — and the intellectual properties such as the 
methodology and sampling used in the data collection. 

The file information is then verified by obtaining fre- 
quencies” on each variable within the file. This is usual- 
ly accomplished by use of a statistical package’ such as 
SPSS**. Any discrepancies between the file documenta- 
tion and the frequencies are noted and the file documen- 
tation is checked again. If a problem still remains un- 
solved, the donor is then contacted for assistance. If it is 
impossible to obtain an explanation of the discrepan- 
cies, they are noted as unknown errors in the codebook 
documentation prepared by the archivist. 

Preparation of MRA documentation for each file is 
the next step. This documentation usually contains the 
following information but may vary according to the 
nature of the file: 

(a) Title and name of principal investigators; 

(b) Source: where the data set came from; 

(c) Date: date on which the study was transmitted to 

the Machine Readable Archives; 

(d) Study description: 1. date of the study 

2. basic record unit (individ- 
uals, newspapers) 
. geographical area 
. language of the study 
. aim of the study 
. publications, if any, re- 
sulting from the study; 
(e) Methodology: 1. instrument of data collec- 
tion (questionnaire, cod- 
ing sheet, optic sense 
card, etc.) 

2. who collected the data (in- 
terviewer, mail-out ques- 
tionnaire) 

. how data were collected 
4. how data were made 

machine readable (i.e., 

optic sense sheets, key- 

punched); 


Nn HH W 


Ww 


26 Frequencies is a statistical procedure which examines and displays the distribu- 
tion or occurrence of each variable and its values. 

27 Statistical package refers to a system of computer programs designed for the 
analysis of data. 

28SPSS — Statistical Package for the Social Sciences. 
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(f) Sample: 1. how the basic record unit 
was chosen (at random, 
etc.) 

2. number in sample 
3. universe from which sam- 
ple was chosen 
4. how sample was chosen 
5. weighting; 
(g) Processing 
Information: 1. form in which data were 
received (tape, cards) 

2. condition of data 

3. particular problems with 
regard to the processing 
of the data should be 
noted; 

All information on the loca- 

tion and description of varia- 

bles should be explained in as 
much detail as possible; 

l.a copy of the original 
questionnaire(s) 

2. any information deemed 
necessary to give further 
explanation of variables 

3. diagrams, etc. 

The final activity of the processing procedure includes 
the completion of a pre-cataloguing worksheet and a file 
log sheet. The former contains all the information re- 
quired to produce a catalogue entry for the file. The log 
sheet contains all pertinent information about the file, 
including the date each copy was made and where each 
is located. When the archival process is completed, the 
final version of the documentation is referred to a senior 
archivist for review. All other information — problems 
encountered in processing, final copy of frequency 
and/or other computer runs, the date the file was ac- 
quired and processed, all pertinent documents relating 
to the file’s acquisition, that is, letters of authorization 
or other correspondence — is included with the docu- 
mentation of the file. Two fresh archival file copies 
should be made at this final stage of the processing. 

This description of the processing procedures for a 
m/r file of long term value has not included the mul- 
titude of problems which are, quite frequently, en- 
countered at this stage of the archival process. These 
problems, which are usually the result of inadequate 
documentation or are of a technical nature, account 
for a major portion of the time associated with file 
processing. 


(h) Codebook: 


(i) Appendix: 


Cataloguing 


The MRA is implementing the Anglo-American Cata- 
loguing Rules (AACR-II) as revised for machine read- 
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able files by the American Library Association Subcom- 
mittee on Rules for Cataloguing Machine Readable 
Data Files (MRDFY’. Since the AACR are flexible 
enough to be applied to the description of machine read- 
able files, it seemed advisable to use a familiar system of 
cataloguing rather than introduce a new system which 
might create problems for both researchers and cata- 
loguers alike. 

The exceptions to be made in the cataloguing of 
MRDF represent the physical differences between this 
medium and that of printed material since the intellec- 
tual content would be identical in either form. For 
example, the requirements of the medium are such that 
creation of a completely detailed description of a 
MRDF would be impractical since the extensive cata- 
logue records produced would tend to confuse rather 
than assist the user. Also, the ready convertibility of a 
MRDF to a different form or format would render any 
catalogue entry containing such information inaccurate 
or extremely costly to maintain. 

For these reasons a multi-level system of documenta- 
tion is desirable. Such a system involves four distinct 
types of records: standard catalogue entries (see exam- 
ple); data abstracts (data description forms); content 
documentation or codebook; and a record of the physi- 
cal and logical characteristics of the file. These records 
would be interrelated as are the complex records neces- 
sary for the utilization of other types of exceptional 
library materials. The MRA is presently involved with 
these four levels of documentation. It is also investigat- 
ing the possibility of providing microfiche copies of its 
catalogue holdings to libraries and related institutions. 


EXAMPLE: CATALOGUE CARD FOR MACHINE 
READABLE DATA FILE 


MRA Canada. Royal Commission on Bilingualism and 
G00- _ Biculturalism. 


00001 Young people’s images of Canadian society [machine 
readable data file]: an opinion survey of Canadian 
youth 13 to 20 years of age: NORC youth survey/ John 
W.C. Johnstone [researcher for the Commission]. — 
2nd ed. — Toronto: Institute for Behavioral Research; 
[Ottawa: also distributed by Public Archives Canada, 
Machine Readable Archives] 1973. 


1365 logical records. 
Bilingual codebook available. 


Related to Studies of the Royal Commission on Bilin- 
gualism and Biculturalism, no. 2 with the same author 
and title. Ottawa, Queen’s Printer, 1969. 


Summary: Views of 1,365 young Canadians during 
May to July 1965 on the nature of their country, its 
people and its problems, and on their own expecta- 
tions about living in Canada as adults. Social issues 
and in particular the question of bilingualism in the 
nation has been probed. 


I. Johnstone, John W.C. II. Institute for Behavioral 
Research. III. Title. 1V. Title: NORC youth survey. 


29 Machine Readable Data File was the term accepted by the ALA Subcommittee 
as the standard reference for machine readable files. 


Conservation 


The vulnerability of magnetic tape and the need to 
find a more compact storage medium prompted the 
MRA and other divisions within the Archives Branch of 
the PAC to investigate possible alternatives. Because of 
the financial constraints associated with current tech- 
nology, the decision was made to retain magnetic tape 
as the storage medium for the Division. A few preven- 
tive measures were introduced to relieve some of the 
worries concerning the vulnerability of magnetic tape 
until use of a more stable medium became feasible. 
These measures provide that two copies of each m/r file 
are to be maintained in separate physical locations. A 
Computer Output Microfilm (COM) copy of the file is 
also to be made and retained. The m/r tapes are stored 
under ideal humidity-, temperature- and dust-controlled 
conditions. 


These ideal conditions include a tape library where 
temperatures are kept between 18.5 - 23.5°C, humidity 
is maintained between 40-60 degrees and dust is filtered 
to 50 microns. The library has an emergency backup 
power supply in order to maintain these conditions 
should a power failure occur. 

Since uneven stress buildup can, in time, permanently 
damage a magnetic tape, the MRA has decided to have 
each file precision rewound once every year. The re- 
winding is done on a machine specifically designed for 
that purpose. This machine is located in the MRA’s tape 
library and is used only by trained personnel. In addi- 
tion, fresh copies of each file copy will be produced 
about every four years. 


Precision rewinding of tape 
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Service 


One function of the MRA is the provision of advice, 
assistance and reference services to researchers in both 
government departments and the private sector. This is 
perhaps the most rewarding aspect of archival work and 
it is no less so for the MRA. The availability of m/r data 
within the PAC not only permits a different kind of re- 
search, it also attracts a new type of researcher. These 
new researchers include the political scientist, sociolo- 
gist, psychologist, physical scientist and economist, as 
well as the historian. This community of researchers will 
increase steadily over the years ensuring the use of ar- 
chives by and for the benefit of the greatest number of 
persons.*° 

The kinds of service which the MRA offers in relation 
to the machine readable material in its custody include 
the provision of tape copies or extracts from them in a 
variety of physical formats to meet the requirements of 
the individual researcher. The Division also performs 
statistical analysis of its data upon request. 

The present cost of these services to researchers is a 
nominal charge designed to recover the cost of the tape 
and the processing expenses incurred in performing the 
particular service. An agreement is signed at the time the 
service is requested containing all the conditions, includ- 
ing the service cost, under which the service will be per- 
formed. Included in these conditions is the proviso that 
the copied material provided to researchers is for their 
exclusive use and cannot be resold or otherwise trans- 
ferred. 


Access 


The MRA has considered several ways of disseminat- 
ing information concerning its holdings and potential 
services. A Bulletin listing files available to researchers 
was sent out to departmental libraries, records man- 
agers, universities and other archives throughout Can- 
ada and the United States. This Bulletin was updated 


30See footnote 2. 
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periodically and sent out whenever a sufficient number 
of new files became available. As an alternative to the 
Bulletin, the Division produces and disseminates a hold- 
ings catalogue at least once per year. In addition, special 
publications are produced periodically. The first such 
publication, a brochure entitled Drug Use Files, cata- 
logues and summarizes each of the files in the collection 
pertaining to drug use. 


Confidentiality 


As previously mentioned, much of the material in 
m/r form has been accumulated for the purpose of a 
survey or for other statistical purposes from a question- 
naire or form. It often contains information of a per- 
sonal, identifying nature. A concern has been how, and 
if, this material could be made available while at the 
same time protecting the privacy of the individual. The 
problem is not exclusive to the MRA, and the Division 
must be in a position to advise a donor concerning the 
alternatives to restricting completely the use of a file 
containing confidential information. 

The MRA has accepted three alternatives as policy. 
First, the file may be restricted only as long as it is a 
threat to privacy. Secondly, confidential data can be re- 
leased to certain researchers approved by the donor 
and/or the MRA to respect the anonymity of indivi- 
duals. Thirdly, data can be released in a form such that 
individuals cannot be identified. 

The MRA is sufficiently concerned about confiden- 
tiality that a position is to be reserved on staff for a per- 
son to specialize in the examination of microdata for re- 
search purposes according to the precepts described 
above. The duties of this position also include familiari- 
zation with the research community and assistance to 
donors concerned about the confidentiality of their 
data. 


Conclusion 


The preceding pages, which have described the opera- 
tions of the Machine Readable Archives Division, have 
alluded to some major implications for archives. Basic- 
ally, they are of a technical/financial nature for there 
can be no doubt as to the validity of computerized data 
as an archival concern. It does appear inevitable that 
EDP records will at least be considered by most archives 
before too long. Whether or not it will be feasible for an 
archives to accommodate this material will depend 
mainly upon its financial resources which could, in turn, 


depend upon the state of the technology. If, for exam- 
ple, an economical method of storage is developed and 
if EDP costs can be greatly reduced, it may be possible 
for smaller archival institutions with limited budgets to 
maintain computerized material. Whatever the out- 
come, because of electronic technology there will be a 
more complete record of our lives available to our suc- 
cessors. Keeping this record is what a machine readable 
archives is all about. 


Appendix I 


DEFINITIONS 


Computer 


A computer is a mechanism capable of manipulating 
data. Unlike a desk calculator, which must be manually 
guided step by step, a computer is capable of guiding 
most of its own operations. Some solid-state desk calcu- 
lators, however, have started to earn the name of com- 
puters since certain functions, such as statistical calcula- 
tion, have been wired-in permanently. 

Basically, today’s computers consist of: 

1. Input devices to bring in information from the 
outside into the computer (for instance, punch- 
card readers, or magnetic-tape drives); 

2. Memory devices (such as core memory, or thin- 
film memories) capable of storing the information 
before, during and after the processing of that 
information; 

3. An arithmetic (or logic) unit which will operate 
(numerically or logically) on the information; 

4. A control unit which interprets the instructions 
given to the computer, transfers the information 
from unit to unit and permits the arithmetic unit to 
perform the required operations; 

5. Output devices which bring out the information in 
an acceptable form (such as the printer, or a 
cathode ray tube); 

6. A repertory of conditional jump instructions, that 
is, instructions which will transfer control to cer- 
tain instructions depending on the outcome of sim- 
ple tests such as comparing two numbers; 

7. The ability to store a program internally, that is, to 
store a sequence of elementary instructions by 
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means of which the computer user can have the 
computer carry out any information processing 
required. 


Magnetic Tape 


Magnetic Tape is tape with a magnetic surface on 
which data can be stored by selective magnetization. 
Data are recorded on the tape by magnetizing narrow 
lengthwise strips (called tracks) in alternating directions. 
Magnetic tapes are usually described as either seven or 
nine track. Common densities of recorded information 
are 200, 556, 800, 1600 and 6250 bits-per inch (bpi). The 
MRA uses nine track, 1600 bpi tapes. 


Punched Cards 


Punched cards feed data into the computer according 
to the rectangular holes punched in each card. 


Tabulating Equipment or Unit Record 
Equipment 


Electro-mechanical machines which perform fairly 
limited functions. For instance, they are capable of 
examining (reading) punched cards and, according to 
breaks in the control fields, are able to make the neces- 
sary distinctions to order data which are eventually 
totalled and printed out. Since these data are usually 
printed out in table form these machines have become 
known as tabulators. 


Appendix II 


FEDERAL GOVERNMENT FULL EDP COSTS 
1973-74 TO 1978-79 


MILLIONS MILLIONS 
$ $ 
400 400 


350 350 

300 EDP Full Costs 300 
Support Costs 

250 250 


200 4 200 


Machine-Based Costs = 


150 


100 100 


50 50 


Person-B sed 


ee Nee 


1973-74 74-75 75-76 76-77 77-78 78-79 


Chart taken from Review of EDP in the Government of Canada 1976-1977, Infor- 
mation Systems Division, Administrative Policy Branch, Treasury Board, 1977. 
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